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^l/>X*©ttt>ttSSJ»t-*fc«>© 
ifc!)l&!l8l*©i:> 

fSE»aei/>x*fcBH*6*u -f^-^-y— *;i/©(p»c< 

§5§3tt D B»*aC5tHi t TBfflGR 5 JEfCOHP** 

H#«©ttTfc#l& UT, D HffiB#{ctt, Ml 1 ©»IE 

©ffiiESJ: D fc{J>fcn» 2 OfflIESC«iE7 £$d 
•PU 2«tt±©K?)l*K:au HR»C«HlliE*»C« 

»i-*#«rc**c £*¥mtt%n&t% i tc§3«©* 
it 5 tt©M0 sir 3 *»-e ft 5 z. t t f 5 if 

lSfctt2lci3«©*^7©5tS^SSg«. 20 

er-ft s c t timt-r sis^a i *fctt 2 Kteis©* 
^©^snese. 

[ft** 5] 7^^ffiIW^glcJ:5«iE7-f;v^© 

MS^ft* * & d i: &iS#« 1 ~ 

4©^rft*lEKEtt©**5©>fe*gS8&B. 
[ft*fl6] 7^^W#S©»jEt^S*>A 30 

Jfl 1 ~ 5 m^-fiiin' 1 JlfciBtB©* * 5 ©#SS£gg 

So 

[SBUBOPSBfcSyjB] 
[0 0 0 1] 

mm±.<o$mft&] *&w\*. *x-5©#sissEge 

K&tK ft£PBP»¥©(£TCJ;S^2ZftS©<gTtcJ: 
Si^»t:ffiiE-r-5fe«>©*/7©**WfiE«eK:ll1-* 

[0 0 0 2] 40 

ffi#i£»©ffeffig**) Eo ii2©a@^JK (1-*t> 

[0 0 0 3] 

E = Eo • AE • cos' 6 (1) 

zzts AEttHP»*-e*«. -«cat)»tt"Ctt, 




»9-l 5 6 8 1 
2 

XSfcofcflteKtt, (1) J:3fc* ^>X©@j 

fte&Xg < fcftttfc4K£H2HHJB«E©tt#/h£ 

[0004] tfifit MXeiHiv>xtili/ 
8u ^gftii^iT-jat>*^7©'j^b&^j5E-rsfc«) 

C % */-s^-*;i>£ftH©#fc*©£t>£!)©i:£ 
5*f'>$< fcT< Cffi<t-5ft*^^T- 

l± x 5R©"*iC»fi5«-fc«2»«-i:©*«ll#-JBB4-^ 

[0 0 0 5] ¥K©t"t>gW5-tJii2SP#i:©JS 
*©*fct?SS;EI*H&-*-£i:K:J:!K. a«SCJI*T* 
*it#-r 5 ¥S SS^-T « fc©©fe«SJI«1- * - i: # 
a**vcv^5. ^©fc©> «*J:iK ¥X©*'C>gB#i: 
j!2S5:8- k ©JBg©M£ & £ 1" & *iT 
ftitt* HM73-3 5 5 3 l^&WCtiU ft!) 
t«fth, i£SK!)gS«©l8PSI5£§-5-i:£<fc9l'>X£ 

5) tfcllil-fSA^/llUVX&tf^StlT^S. 
[0 0 0 6] C©HP8¥3-3 5 5 3 lfMCm^^ 

Ox ftNDZM;i>*#ttiattD**ft©WPS^***© 
»'J>fc**j£bT\ KP8agp<DiStM^rsiK:*&v^. *©#*i 

RJB«©ft«*|SlC#»1-*. ^P§^3-3 
5 5 3 tt.m&&i&&g.X'#>b&lC)5.-3 < 

K4nMU6tft*iME«"#fe*-r's4Mtn« ! R©ND 7 
;u^^e.ftS^S»7 •< S,. «J DUCSfbtCjg 

pgpcai<jtAs-B-s*^7fflu>xs©ffifiK* s ^sn 

[0 0 0 7] C©HPI¥3-3 5 5 3 l^fittCiSSft 
©«fi£ft, ¥K©*'C»gi5^i:ffi2SP^i:©me©M©fg 

□a^t±5jsa^a©fiTtiD^.TN cos* et«tsja 

a3fca©fiTC*i*«9»JRfe)l8^-r5Ci:* t T?S» fto 
*» &«ft*fi©**HfflK£5 * T-3tfi^©ft^^K 

4 029 4^&?gti±, n$oii*5aao7^;^ 
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[0 0 0 8] #gSB6 3-2 62 6 3 3^ ; 2;$&C 

SftTOSo ^n&#H¥5-4 0 29 4^^15^15 
ttWB 63-262633 ^&«K*Sli&ft*ttx ^ 
■fix* HP»*ktt D £ £©§i&ft#i£ fCfc £ 

[0 0 0 9] 

IBP»*fct*&©*S^fc<&Hff*#*L-tv>3tt 10 
(1) *PW3-3 5 5 3 1*fi«0«liaE-ett % «£!5ftifc 
©JPg7-f;i/7#l¥A£;h..5>©T\ #SS0IK7-f;i/7££ 

[0 0 10] 3g^fO^>Xtl>V^T^ «itti^i59>*5 

X©»^> *X9irC4>fUm&*EtiU *«&8WM>tt 
K25%T-<6£. C©ttHU (f't^CML/Ts 20 

t5t« AV«T-2l6i:v>5ifeS©nx{i^%t»7ctv^ 
[0 0 1 1] (2) WC N *&DSSoT«5®eW©^ 
?<Dfttt<Dn;*#&<&9&B£ % 1-fcfc*>lflP3!MS# 
100 %©i:tt, *«K©**W»7-f;^i«}»ASft 

5©*'g* Uoo«^*©lTF*l»Jk 30 

l/t, ¥»©*i&ffl#fcBffl^©Jli»0£6ffl».U 

*y ?©3fe*8S6£«ftitffcr3 C ft mt UTH 
5. 

[0 0 12] 

bk o m*? scjgi& urwtttt t> je^tr©H p$*© 

flTFKJ:*«Ja#*©ftT£«iE-r'< < miiBffiIE7 -f ;u 
*ft«Wt*7-f/l/^|||P*«k, ftHtiirsciiiftft 

[0 0 13] B3E»iE7^;i/*tt» <f 7;u© 

* s $'JW$n57-f;u^T-^oT*«t<, *©«£> 3$ 

if-7;i/©*<£>SiJj£fil©-<^-^-9— **&©5liSK 
©1W*4:1-** l»BB1fiE7-ffl/*tt» 50 



©"f'C^tiE^airsjagt&sidfeas^tcTs' 

g##]ffl£ft£7 4;i/7T-a5-?T&ck^. ^©ig-& N a 

*i/<at, he? 4 nr*<Dwmmw$&s <t*-t>v 

- 7 ;u© hu&she«© -f ^ -i?*- 7 ;ms© 5 tugs© 
» i ©««£»«*.£ Daastfta.-f 

®<D 1 fiJUg©^ 2 ©$gJgsft|g(7 
[0 0 14] ««ijE7-r^tt, 7^1/7 t- 

J&dtiK fiuI37^;i/7$iW^IStts HP3&** 5 ® 

t-t s a £«ies#* g < & 5 «t a cmiE 7 * ^ ft$<j 

»1-ft*ST*-3T*J:v^ Bui37^;i/7$iJW*gt±, 
fctt* /^©IflESKffi^^t/^ftftjasU 2aa± 

[0 0 15] IWB7-f ;i/*Sfl»*aHU HP*b*CJ:« 

«a**©fiTfc»JfcUT, & 11(DI 
IE§WiIE7.*;i>7ftfWU 1«R&B*CHU it5§3SI 
1 ©MIES «fc t» «d>&Hg 2 ©ffijEMt:«IE7 ;i/7 ft 
_*9»U 2gteU:©tt!>«#Cfck SIKfl<Jt«|ffliE««tC 

(i, Upa^lOO %*^t:^SiKt)fitt:ijv>T(i, PB 
P»*fc J:*H3B#«©ttTlc»-3 < HIES£4iIE7 -r 
wiMMU BBP»*MO0 %fiLti:fcStt&*C* 

«©$iJWftff ^fSt-$ot t, 

[0016] *«wtc«j;sA^7©*fisas^att, * 

«tv^ *«WC<t5*p«7©3fc*B9fi««tt> 85137^ 
<k sit IE 7 -f ;i/7 ©its tens ut ~» v 
^©Piffi#B#ft^7 ««*^HIH«*aft*'fetR 

•? S ^Sft * t*tS UT V^T * «tV^ 
[0 0 17] 

!§SgS(±> H«i3(l) AC43(tSPBP»*AEO»ff« 

&#u ^®s^a©D7ft*6JS-rs. c;t-, 

HB*<l>©&@g#SEo ftlOO f =28 

mmT-Wcos' 0l±, i^)0.6 T"^3. 
[0 0 18] (1) 
E=100 • AE • 0.6 

PiP^$AE<± v 0.41, ttet>*>4l%X&Zo SEot, 

9 Id C 43V ^ x «±> «B8**36«L 29EVaSfiT"r S . 
[0 0 19] £©41%©8MH:ttl/TND7-r/l'7©<fc 
7 &7 ^ ;i/7 ftiPltT, 1.29KVgg©^BS^S©MIE 



SM$r0.74EVgJS4T-K#-T5^i:A s T-^5 (o£»)co 

s' e<Dmi££z%inzt¥V)2>zt#r-gz,) „ tt 

.I©1.29EV©&®g#a©<gT<±, ft&$ft©JS^ 

6BU-#JfcF9JIEfc3ttK:< <&£©T\ BB©4»C>2: 
fta£®ftBBdfea<Z>£tttt'J>U ffiJfcOScDttfcjg* 
*tfc£0i:&S„ 

*<&fi«©»«-C*tLTO\ W3£©3lUWfjE*ffV\ 19 10 
PSMW100 XfcfcSttDBtftt, BKntz&BftjE* 
frt>&v^^37>f;i/*©$OT£^-5-£:£.}:!k mm 
#g©<ST^ cos' e©ffil!lfc<t*^2ifcS©®Tge 

£tz, mn&mtnm %&± 

[0 0 2 1] 

[HJS09] *»w©*y7©^a^s^g©jgs 
to^TffafcBiB-f *. ^g§T-tts (i) 5£> -r%t> 20 



(4) ftP§¥9- 1 5 6 8 1 
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E = Eo • AE • cos' 6 

©5 *>©HP#J$A E fc«fc3*g£il«£8t# U 
Bfta© O 7. £ *e»1-« C £ b fc. 

[0 0 2 2] ^t^tctat, C©»& % H 

B*<l>©BBB#aEo -ftlOOXfcf f =28buiT-© 
cos' 0fct tt0.6 TfciK (I) SUD 
E=l00 • AE -0.6 

T-E£<gtC25 (%) tlfe^, HQ»*tt0.41, 

[0 0 2 3] ^£Tr, £©4l%©gitfH:;fcfbT, 7-r;u 
^t«t»)^S$fflIEtn«v T>^-M1.29EVgg©& 

74EV©^£T-8t#?-3C:i:#T-g. cos' 0©i£!iJ£«fc5 
#a<£T©^fc:hi:«>-5;Li;#T-§5„ d©^©1.29 
EV©&®#a©i£TGU ft6HQft*©JBV*E!>nftl$ 

C<<**©Tf, HB*/&£:^2t:©&BS3fea©gB: 
MW>U /3f£©Sfc!)ffi£j©;t:ill£Ofcfe5. f =28mm ; 

[0 0 2 4] 
[»1] 



tt t> 


M a 


Matt* (PSA) 


PS ft 


4 1% 


1- 29EV 


+ 1 AV 

(1SR5) 


82% 


0. 28EV 


+ 2AV 

(2aeo) 


1 00% 


0 EV 



+ttt>%. «M«)t¥SiD^ t f£ 5 ^©MPa^ttv 30 [0 0 2 5] 
ifeSTB-rci:* 1 ***. 



X100 

<^aB#©«^-> tfc&Htt-eHU &!?H»{± (PBttB£ 
*tbT) 100 XT?»9, £©&DIS&l$©gfP&*tt41 
*>&^C(2) S*>£Cft£;iR©T*>#:©.fc 

[0 0 2 6] {1- (1/1) x C (1/1) -0.4 40 
1) } X100 =41 (%) 

&i§l9»lT-©&Bg#aii> <P>t>Z&mtLX, -1.29 
EV, 1-J&t)^l.29EV©D^ (T>-?-) 1/2 
' =0.41 J; x=1.29 (EV) ) „ 
(+1AV©^> imSSt*)X-it, KOBftttnttftCft 
LT50%T-fet)x eDS»^©raP3»*tt±83©ji>J41 
1&R9I&DHP3MSH:, (2) 

©«t^ic^©t,ns. 

{1 - (100 /50) x C (50/100 ) -0.41) } xl00 
=82 (%) . 50 



•(2) 



9 §!lT*©&Hg#afcfc. 4>/b*B*i: bT -0.28EV 

[0 0 2 7] <+2AV©Jg£-> 2&mT-&. ifc$BB 
ttBtttBfc*tl/T25X"C*!>* K&HBB<Z>MPft¥tt 
41XT*fc3©T\ 2J9l£9l?©BBnft*tt % 
100 %£i@*5.ri:fct&vuDT-100 &&9§>J 

i±0XT-fc5i:bT,fcv\, ft^T, JUfcBtt, HP®* 
#41%?, «^&fc#-fSt6iS9ig©7>^at±1.29EV, 
1 D (+ 1 AV) ©B#fci, upa*^ 5 B«©82% 
T\ *'C>t:^^5^9i!l©T> : J'*ai±0.28EV, 2SK 
£ (+2AV) JiU:©B#fct, HP^*5iK!)®«©100 % 
T-x 4'<bK#1-5&ii59i!|-? : ©7'>^att0EVi;&S. 

[0 0 2 8] mmtt. 4*-w-9m> 




7 

0.28BVt«S-J-*7-r^SAilT*JIS«l»U 2m 

fflm&ftz-i&s cos' 0©i£liJC t fc6Ji;a ? fcg©{£T©«fr 

£ f =28nuuf|g© b >XT\ tf"l>hJU2T-0. 74EVga© 
WS^tDS^fctiftoSCfc^T-t-S. its ;r©J;5 
Cffttf* KP»*#100 % (fil±) i:&6 + 2AV&») 
<fc«)$E»>jitri§3-tt v 7^/i^Sft;/g£-t*-&v>&©, # 
g©nx#£<;ft^. 

[0 0 2 9] WT\ C©i5%MS^»'5<, 

BMM-*. Illi, *«W©^l©ISJE^t^S*^5 
©#SHggB©*!fj££3vfElT*fc3. @lOA^7© 

BftJtft-ft. 

[0 0 3 0] Hlttt» C©^a^gSStcHai-5* 
^ >X^ 7 * £tf 7 -f 8 fc;j*£tVtV 

3. m&74)\/* ltt % 0i;ttfeM£»8©«&Ky h7 20 

£©«-&>• MIE7^;t/£ 1{J N i2ti^nat, -f* 

-^-^;u©«p.c^e.^lglf!lSSiT-t:fflSt-5* 
1 ©««i: bT©3S 1 ©gB# 1 a t< £©SS 1 ©gfcfr© 

KfflMSf SSS2©^i:bT©Sg2©35£-l biu $5. 
£•£©111 2 ©&# 1 b©^ii©^ 3 (OW$,h UT©« 3 

©&# 1 c tT-g-bzmmfflm&frbtiZo 

[0 0 3 1] fttt>^ mJE7 4 JU* 1 Ulijlflt # 
'C>aUS£^^£;&bT:}3!K Sg3©SB#l cfct 30 
M«Jt^CSWT-fe»3, ^2©gi5^-l b(i^3©SB^l 
cfclgl ©35:9-1 at©*^©met:$iJ»S-K Sgl© 

as# 1 a fct?g 2 ©a$# 1 b ct \> m^wm^m^tn. 

Aim M51©WI8ittS8Xtt> *l*J;tW62©»fl-i 
a*«tt51 b^-1.29BV£ffl^f -SSStLTs 4 * — 
7 ;i/© ifn&fr 5 fJSg* T- tcffl g 1" 5 8# 

©#g£#ji&-f*. 

[0 0 3 2] m 2©M»tt»Tf lis ^ 1 ©$# 1 a©# 
S-0.28EV{cffi^-T5SSi:bTs -f.*-S^- y;P© 
4><»*6«*l«HflE*-et:«ar«««<D>lS*ftlWIR 40 
U S2©S5^1ba:^3©a5^i:|Bi«{c*M«iESO 

$ 3 ©IWfPttJB-Clfc ffiiE 7 w 1 ©^©ftgffi IE 
-S?-y--^;uSg{{)atr. 8!?gJt&l/M-3tt, &5 2 
[0 0 3 3] bT©ffil^gB 4 tt. 
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[0 0 3 4] &{C, 123* &4*J:Wa5ft#MUTx 
10 ii&B#©piiffl&IMffco^TiiiIil3?-5. 03~05K 

«JUlU^-3C40*Ts -ix^»ffiIE7^;i/^ U j&!)2 

[0 0 3 5] 7-f;i/^$u®gP9tt, «t) 2©$d»t:jaft 

t>««U^-3ft»ffUT»!Hlft«»-r«. fcT, 
JfWSCHU £1\ «U3fegP4t<tt?K¥^©fiSS&fi!)^ 
U 7"D^5A©J®S5 6tt, €:©ilJ3fc5 ; -^t«^V> 

{c«t<JEpt > iiTV>S©T% trb^x *»ra©31IPSSJB 
[0 0 3 6] W£7 4)\>* ltt, C©@-&, iKU 2©i£ 

^^:a^g$^^Tv^s. si3ta54t:«tssi^©j^^ jug 
mi/a- 3 tc i 5^ *) mm^mith 7 ;i/^©j®a5 

9£«fc!K ^DUfttcM^ai^ic, ffllE7^;u^l 
&^ 5fet^fc^ 1 ©iHWcJi, -i-&t>-6!81*ii«B 
2 ©as^ 1 a#£V 1 b £-1.29EVttB*!§-f ZrSMt L 
X, 4*-VV— ^;U©***»i&|fe»5i!|g|EST-Jc:ffl 

[0 0 3 7] »J#SS4£J;3ill#©$&ils 1 

av umm) kfes^tii, E4{c^-r«tat:x & 

!)ftJWi:S!&r57-f;^$iJ»a5 9&c«fc!K + lAVtcB 
^■5«tatCs 4fIE7.*;i/*l£> 7tt^t*2©$Jffl 
tt-Hx l-'&b*.^ 1 ©S5# 1 a 5£-0.28EV(CfflSt-5?i 
Si:bt, -i ^;i/©*<C>*»^^S51f!iag* 
Tt«a-rsa5»©**SMIRU ^2©gP7>lbtt^ 
3©gg#l chlSlttt^SttiE^OtLT, SIHWta 

[0 0 3 8] *#»4fcJ:Sffl3fe©fS*, il»«t:+2 
AV (2g.K»3) J-^t^tSa^Ctt, ^P3SJ*100 %t 

%^©T\ 05(c^-?- e k^k:, «EDSiJWi:3i»-rS7-f 
■^*W»9CJ:!> % +2AV{cl,^-5«fc5(3x ^7^ 
^^lSs JfeCili^fc»3©lBWI«ffl» ffijE7^;i/^l 
©±#(la, lb, l'c) ©^MffliESOtLTs H 
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[0 0 3 9] #Sg$©:*:#&;fc£ir^ m&Ztitz^M 

sag Ltz t zoQibtmmtvm&vmzz' § z>n it 

^©fi, oiit>&®g;>fea©D*£T-t-5£ttEJ5<-c: 

[0 0 4 0] ±iE©«Jffi(c«fcn«, 3®&*)fflffl-$>7'a 
^7AAE (automatic exposure: SfjIlJfcfHffll) 

tt)lZffilE7<<J\'t' l%&mtZifi, *®&1E7 4 )\># 1 
%fflp®%- (Qg£) CJ;£;&jii©#M©&V>atfH:£ 

#S#a>fc<fcSi&!)fc::i3V%T8\ HaJWioo 

%h&5©T\ ffiIE74)V* 

[0041] ±^T-ii, sm^ftm^yay? 

A A E (automatic exposure: @i&S^$iJfflI) ©$liE£ 

?*-Y7'©#p<7K:43<,v?:*n ±j£t«<£|5l«iCLT. 
£3&&}fcSl§6£fTd;ri:#T-&,5. c*i###§!?J3©ft 
2©§y£0!IT-;&!K 06£, *<DW,2<Z>$mMc&Z1} 

[0042] 06©;*J.*7©3feSi§g8eK43^-ts S 
1 i:l^«©gP^-t:»i, IDEF^fcttLT^L-CV**. 06 

c^-r*p«7©3ta^sggtts mm? * i , &?) 
2, iKD^WN-a^Atf^-w^s&^oifs. & 
E6tctt, c©^sigs«gt:iiia-ri.*/7 

©»gV>X&7:fc,fctf7^1/A8fe^;*;h,TV'>5. 1- 

[0 0 4 3] MIE7 -f 1 fct, S£8flqJ£&ND 7 40 
4fr9tib\>s c©«^*» «IE7^;i/* lfct, 0 2© 
J;dCs -f ^-^-^^©^i^^igliOSe*-?: 

cffl^-r5^i©gp^i at, *©»i©s#©*mi© 

-f - 1 ;i/© *<fc*> fe fcS© 5 m&B. £ t- tffl a 
-T-5ft2©g&fl-l b£, £££-e©ft2©gi5fl-l b©& 
0j|©ft3©SS#l cfcTft&saKSIWtffTfeiiS. 
[0044] -f fcfc-^ ft 1 ©3Hjffli#<§T-lis ft 1 43 J: 
Ifft2©gi5^1 a£«fcVl b£-1.29EV(CfflS-fS?IS 
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l±* ft l©gp^-l a©^S-0.28EVtcffl^-r5ggi:L/ 
S-rsSHfcDJfelfcfWHIU ft2©g|5^-lb(i s ft3© 

-f )V* 1 ©±&©#SffiIE£ 0 i: l/Tx HK&5£jgBJ§i; 

[0 0 4 5] tt0 2tt % ^b>X^7©^^-y-y— 
7;i/^»?)iitf. «2 1? iialfelxyt— 3 i& t> 2 ©f£!/jgp 
10 (C^$tlT85 ») 2 jfr & ft, * »fc «t ?) ®f&fl{E 

7-r;i/A8©s^pas$ij«i-rs. a— y-tt, 
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SPECIFICATION 

[TITLE OF THE INVENTION] LIGHT AMOUNT ADJUSTING DEVICE FOR 
CAMERA 
[ABSTRACT] 

[Object] Reduction of a peripheral light amount in order to 
reduce the difference in illuminance between the center portion 
and peripheral portion of a photograph while considering the 
relationship between an aperture efficiency and a diaphragm, 
thereby achieving a photograph which is natural-looking and 
attractive . 

[Construction] Illuminance of an object is measured by a 
photometry portion 4, and a program controller 6 selectively 
sets the value of a shutter speed TV and a diaphragm value AV 
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and also controls a diaphragm control ring and a shutter 5 . 
In the case of a full-open diaphragm, the light amount in a 
part equivalent to about 50% of an image height from the center 
of an image circle is restricted by a correction filter 1 so 
as to meet the full-open diaphragm by a filter control part 
interlocked with a diaphragm control by a diaphragm switching 
lever 3 . In the case of a one- step diaphragm, the light amount 
in a part equivalent to about 10% of the image height from the 
center of the image circle is restricted by the correction 
filter 1. Since the aperture efficiency is 100% in the case 
of a two-step aperture or more, the filter is controlled to 
become substantially transparent by setting the whole light 
amount correction of the filter 1 to zero as a whole. 
[WHAT IS CLAIMED IS;] 

[Claim 1] A light amount adjusting device for a camera, 
comprises: 

diaphragm control means for controlling the 
diaphragm value of a photographing lens system; 

a correction filter which is equipped to the 
photographing lens system and can variably control a density 
acting in the vicinity of the center portion of an image circle; 
and 

filter control means for controlling the 
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correction filter so as to correct a reduction in a peripheral 
light amount due to a reduction in an aperture efficiency in 
the vicinity of a full-open diaphragm interclockingly with the 
diaphragm control means . 

[Claim 2] The light amount adjusting device for a camera 
according to Claim 1, wherein the filter control means is a 
means for controlling the correction filter to a first 
correction amount in the case of a full-open diaphragm in 
accordance with a reduction in the peripheral light amount 
based on the aperture efficiency, controlling the correction 
filter to a second correction amount smaller than the first 
correction amount in the case of a one-step diaphragm, and 
controlling the correction filter to a substantially non- 
corrected state in the case of a two-step or more diaphragm. 

[Claim 3] The light amount adjusting device for a camera 
according to Claim 1 or 2, wherein the diaphragm control means 
is a means for controlling the diaphragm value by manual 
operation. 

[Claim 4] The light amount adjusting device for a camera 
according to Claim 1 or 2, further comprising photometry means 
for photometrically measuring the brightness of an object, 
wherein the diaphragm control means is a means for controlling 
the diaphragm value in accordance with a photometry result of 
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the photometry means iriterlockingly with the photometry means . 
[Claim 5] The light amount adjusting device for a camera 
according to any one of Claims 1 through 4, further comprising 
exposure time adjusting means for shifting a shutter opening 
speed in accordance with the density of the correction filter 
by the filter control means. 

[Claim 6] The light amount adjusting device for a camera 
according to Claim 1 through 5, further comprising means for 
on/of f -controlling the correction operation of the filter 
control means. 

[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[Technical Field of the Invention] The present invention 
relates to a light amount adjusting device for a camera, and 
particularly to a light amount adjusting device for a camera 
for correcting the effect of reduction in a peripheral light 
amount due to a reduction in aperture efficiency. 
[0002] 

[Prior Art] In general, an image imaged by a photographing lens 
such as a camera lens or the like has a difference between the 
-illuminance Eo at the center of a frame (that is, the exposure 
amount of an image plane at the center of the frame) and the 
frame illuminance of the periphery (that is, the exposure 
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amount of the image plane at the periphery) E. The frame 
illuminance E of the periphery can be represented by the 
following equation using the center illuminance Eo and the 
field angle 0 of the lens . 
[0003] 

E = Eo-AE-cos 4 9 ... (1) 

Here, AE represents aperture efficiency. In general, in the 
case of a full-open diaphragm, light flux is restricted at 
portions such as a lens barrel, etc. , other than the diaphragm 
face, so that the aperture efficiency AE is small. If the 
diaphragm is narrowed down, the light flux is not restricted, 
and thus the aperture efficiency AE is increased. Actually, 
when a photograph is taken, as the field angle 9 of the lens 
is increased, the value of the peripheral frame illuminance 
E is reduced as shown in the (1) equation. Therefore, the 
difference in frame illuminance between the center portion and 
the peripheral portion becomes remarkable. 

[0004] Recently, a so-called compact camera having a wide- 
angle type photographing lens mounted therein has become 
polular. In such a compact camera having a wide-angle type 
photographing lens, in order to achieve the wide field angle 
and miniaturize cameras, the image circle is reduced up to the 
edge of the diagonal line of the frame. Accordingly, in such 
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a camera, the difference in light amount between the center 
portion and the peripheral portion of the photograph becomes 
more remarkable. 

[0005] Therefore, it has been desired to provide a technique 
for taking a natural-looking and attractive photograph by 
reducing the difference in illuminance between the center 
portion and peripheral portion of the photograph as much as 
possible. Therefore, a technique for reducing the difference 
in illuminance between the center portion and peripheral 
portion of a photograph have been hitherto proposed. For 
example, Japanese Unexamined Utility Model No. Hei-3-35531 
discloses a camera lens system having a diaphragm mechanism, 
and a neutral density filter (neutral density filter, 
hereinafter referred to as "ND filter") for restricting the 
amount of light transmitting through a lens by covering the 
aperture portion of the diaphragm mechanism. 

[0006] 

In the construction disclosed in Japanese Unexamined 
Utility Model No. Hei-3-35531, the ND filter is designed in 
a semi-elliptic shape, and a low-density outer peripheral 
portion area and a high-density inner peripheral portion area 
are formed so as to be substantially concentric with the center 
position of the semi-elliptic shape, and the ND filter is moved 
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in the major axis direction of the semi-elliptic shape along 
the radial direction of the aperture portion of the diaphragm 
mechanism in conformity with the reduction in the size of the 
aperture portion. That is, Japanese Unexamined Utility Model 
No. Hei-3-35531 discloses the construction of a camera lens 
system in which a light amount restricting filter comprising 
a semi-elliptic ND filter having such a density distribution 
that the density is low at the outer peripheral portion and 
becomes higher as the position approaches the center portion 
is moved interlocking ly with variation of the diaphragm value, 
and it is made to penetrate into the diaphragm aperture portion 
more deeply as the diaphragm aperture portion is reduced. 
[0007] In the construction disclosed in Japanese Unexamined 
Utility Model No. Hei-3-35531, it is considered that 
insufficiency in diaphragm control is compensated by inserting 
the light amount restricting filter, and this construction is 
considered to have an effect on reducing the difference in 
illuminance between the center portion and peripheral portion 
of a photograph. That is, with this construction, an 
improvement effect can be expected in not only a reduction in 
the peripheral light amount due to aperture efficiency, but 
also a reduction in the peripheral light amount due to cos 4 9, 
and thus it is expected to provide a photograph for which the 
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light amount is not reduced from the center to the most 
periphery in the diagonal direction. Furthermore, Japanese 
Unexamined Patent Publication No . Hei-5-40294 discloses a lens 
tube having plural filters different in transmittance, and a 
driving mechanism for selectively changing and inserting the 
filters into the lens tube, that is, a lens barrel, in 
accordance with exposure data of the camera. 
[0008] Furthermore, Japanese Unexamined Patent Publication No . 
Sho-63-262633 discloses a camera having a density-variable ND 
filter. The techniques disclosed in Japanese Unexamined 
Patent Publication No. Hei-5-40294 and Japanese Unexamined 
Patent Publication No. Sho-63-262633 do not focus attention 
on the relationship between- the aperture efficiency and the 
diaphragm value, and merely disclose the density control of 
the ND filter. 
[0009] 

[Problem to be solved by the Invention] As described above, 
there has been hitherto no technical consideration in the 
relationship between the aperture efficiency and the diaphragm 
value as described above, and thus the following problems 
occur. 

(1) In the construction of Japanese Unexamined Utility Model 
No. Hei-3-35531, when the diaphragm is narrowed down, a 
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higher-density light amount restricting filter becomes 
inserted as the diaphragm aperture becomes smaller . Therefore, 
the amount of light transmitted through the light amount 
restricting filter is smaller than when the diaphragm is fully 
opened, and some loss occurs in light beams. 
[0010] In the case of a lens having a focal distance f = 28mm 
approximately in a so-called Leica version in camera, the image 
plane exposure amount E of 90% of the image height is equal 
to 2 5% of that at the center portion. This value corresponds 
to at least a two- step-under value in terms of AV value with 
respect to the center portion. Consequently, when light 
amount at the center portion is matched with that at the under 
portion by using the light amount restricting filter, the loss 
of light amount of the two steps in terms of AV value is 
remarkably large. 

[0011] (2) Particularly, when the diaphragm is extremely 
narrowed down and there is no loss of light beams at portions 
other than the diaphragm face, that is, when the aperture 
efficiency is equal to 100%, the high-density light amount 
restricting filter is inserted. At that time, the loss of the 
image plane exposure amount by the light amount restricting 
filter is large, and the image plane exposure amount is 
remarkably reduced. The present invention has been 
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implemented in view of the above situation, and has an object 
to provide a light amount adjusting device for a camera which 
can prevent a reduction in the peripheral light amount while 
considering the relationship between an aperture efficiency 
and a diaphragm value to reduce the difference in illuminance 
between the center portion and peripheral portion of a 
photograph, thereby achieving natural- looking and attractive 
photographs . 
[0012] 

[Means for solving the Problem] In order to attain the above 
object, a light amount adjusting device for a camera according 
to the present invention is characterized by comprising: 
diaphragm control means for controlling the diaphragm value 
of an photographing lens system; a correction filter which is 
equipped to the photographing lens system and can variably 
control a density acting in the vicinity of the center portion 
of an image circle; and filter control means for controlling 
the correction filter so as to correct a reduction in peripheral 
light amount due to a reduction in an aperture efficiency in 
the vicinity of a full-open diaphragm interclockingly with the 
diaphragm control means. 

[0013] The correction filter may be a filter whose density is 
controlled with a uniform density distribution for a 
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predetermined area in the vicinity of the center portion of 
an image circle. In this case, it is desirable that the density 
control area of the correction filter is an area of about 50% 
of the image circle diameter in the vicinity of the center 
portion of the image circle. The correction filter may be a 
filter whose density is controlled by such a density 
distribution that the density becomes higher as the position 
approaches the center portion of the image circle. In this 
case, it is desirable that the density control area of the 
correction filter comprises a first area of about 50% of the 
image circle diameter in the vicinity of the center portion 
of the image circle, and a second area of about 10% of the image 
circle diameter which is higher in density than the first area. 
[0014] The correction filter may be a neutral density filter. 
The filter control means may be means for controlling the 
correction filter so that the correction amount is larger as 
the aperture efficiency is reduced. In accordance with the 
reduction in the peripheral light amount caused by the aperture 
efficiency, the filter control means may be means for 
controlling the correction filter to a predetermined 
correction amount in the case of a full-open diagram, and 
controlling the correction filter to a substantially non- 
corrected state in the case of a two-step or more diaphragm. 
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[0015] In accordance with the reduction in the peripheral light 
amount caused by the aperture efficiency, the filter control 
means controls the correction filter to a first correction 
amount in the case of the full-open diaphragm, controlling the 
correction filter to a second correction amount smaller than 
the first correction amount in the case of a one-step diaphragm, 
and controlling the correction filter to the substantially 
non-corrected state in the case of a two-step or more diaphragm. 
The filter control means may be means for controlling the 
correction filter to the correction amount based on the 
reduction in the peripheral light amount caused by the aperture 
efficiency at a diaphragm value at which the aperture 
efficiency is less than 100%, and controlling the correction 
filter to the substantially non-corrected state at a diaphragm 
value at which the aperture efficiency is equal to 100% or more. 
The diaphragm control means may be means for controlling the 
diaphragm value by manual operation. 

[0016] The light amount adjusting device for a camera according 
to the present invention further comprises photometry means 
for photometrically measuring the brightness of an object, 
wherein the diaphragm control means is a means for controlling 
the diaphragm value in accordance with a photometry result of 
the photometry means interlockingly with the photometry means . 
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The light amount adjusting device for a camera according to 
the present invention further comprises exposure time 
adjusting means for shifting a shutter opening speed in 
accordance with the density of the correction filter by the 
filter control means. The light amount adjusting device for 
a camera according to the present invention further comprises 
means for on/of f -controlling the correction operation of the 
filter control means. 
[0017] 

[Action] The light amount adjusting device for a camera 
according to the present invention thus constructed improves 
the effect of the aperture efficiency AE in the (1) equation, 
and reduces the loss of the image plane exposure amount. Here, 
the image plane exposure amount Eo at the center of the frame 
is assumed to be 100%, for example. cos 4 8 at f=18mm is equal 
to about 0.6. 

[0018] From the (1) equation, 
E = 100-AE-0.6 

Accordingly, if the image plane exposure amount E of the 
periphery is equal to 25%, the aperture efficiency AE is equal 
to 0.41, that is, 41%. Consequently, the image plane exposure 
amount is reduced to about 1.29EV at the image height of 90% 
in the 41% portion in the vicinity of the center of the image 
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circle . 

[0019] If a filter such as an ND filter is applied to the 41% 
portion to correct the image plane exposure amount of about 
1.29EV, the difference in the peripheral light amount at the 
image height of 90% from that at the center of the frame can 
be improved to about 0.74EV (that is, the difference can be 
restricted to only the reduction based on the cos 4 9 rule) . The 
reduction of the image plane exposure amount by 1.29EV is a 
value under the full-open diaphragm which corresponds to the 
worst condition. Light flux hardly suffers restriction when 
a photograph is taken under a state where the diaphragm is 
narrowed down, and thus the difference in image plane exposure 
amount between the center and the periphery on the frame is 
reduced, and it is equal to zero when the diaphragm value 
exceeds a predetermined diaphragm value. 

[0020] Consequently, the reduction in the peripheral light 
amount can be restricted by the reduction in the peripheral 
light amount based on the cos 4 8 rule by carrying out such a 
filter control that a predetermined light amount correction 
is carried out on the portion in the vicinity of the center 
of the image circle at the full-open diaphragm while no light 
amount correction is substantially carried out at the diaphragm 
value at which the aperture efficiency is equal to 100%. When 
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the diaphragm is narrowed down to a diaphragm value at which 
the aperture efficiency is equal to 100% or more, for example, 
it is narrowed down to +2AV or more, substantially the filter 
is not actuated, and thus no unnecessary light amount loss 
occurs . 
[0021] 

[Embodiment] First, the principle of the light amount adjusting 
device for a camera according to the present invention will 
be described in detail. In this invention, the (1) equation, 
that is, the effect of the aperture efficiency AE in 
E=Eo-AE-cos 4 8 is properly improved, and it is considered to 
reduce the loss of the image plane exposure amount. 
[0022] For example, as described above, in this case, assuming 
that the image plane exposure amount Eo at the center of the 
frame is 100%, cos 4 9 at f=28mm is equal to about 0.6, and from 
the (1) equation, E= 100 • AE- 0 . 6 . If E is equal to 25 (%) , the 
aperture efficiency is equal to 0.41, that is, 41%. 
[0023] Therefore, if the light amount is corrected for this 
41% portion by the filter, with the image plane exposure light 
amount loss having an under amount of about 1.29EV, the 
peripheral light amount at the 90% image height can be improved 
to a difference of 0.74EV with respect to the center, and thus 
it can be restricted to only light amount reduction based on 
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the cos 4 6 rule. In this case, the reduction of the image plane 
light amount of 1.29EV is a value at the full-open diagram at 
which the aperture efficiency is the worst, and light flux 

hardly suffers a restriction under a state where the diaphragm 

( 

is narrowed down. Therefore, the difference in image plane 
exposure amount between the center and the periphery on the 
frame is reduced, and if the diaphragm exceeds a predetermined 
value, the difference is equal to zero. As a specific example 
in the case of f=28mm; E=25% will be described. 
[0024] 



[Table 1] 



Diaphragm 


Aperture Efficiency 


Under amount at 90% 
image height with 
respect to center due 
to aperture efficiency 
(aperture eclipse) 


Full-open 


41% 


1.29EV 


+1AV (one-step 
diaphragm) 


82% 


0.28EV 


+2AV (two-step 
diaphragm) 


100% 


0EV 



[0025] 



That is, in the case of a simple optical system, the 
aperture efficiency when the diaphragm is narrowed down can 
be represented by the following equation. 

Aperture efficiency when a diaphragm is narrowed down 
= {aperture area under full-open state - (area under 
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full-open state/area under narrowed down state) x [ (area under 
narrowed down state/area under full-open state) - aperture 
efficiency under full-open state]} x 100 ... (2) 
<In the case of full-open diaphragm> Under the full-open 
diaphragm, the aperture area is equal to 100% (with respect 
to the full-open diaphragm) , and the aperture efficiency under 
the full-open state is equal to 41%. If this is calculated 
from the (2) equation, the following is achieved. 
[0026] {1-(1/1) x [(l/D-0.41]} x 100 = 41(%) 
The image plane exposure light amount at the 90% image height 
is equal to -1.29EV with respect to that at the center, that 
is, a loss of 1.29EV (under) occurs (1/2 X = 0.41, and thus x 
= 1.29 (EV) ) . 

<In the case of +1AV> At a one-step diaphragm, the aperture 
area is equal to 50% of that at the full-open diaphragm, and 
since the aperture efficiency at the full-open diaphragm is 
equal to 41% as described above, the aperture efficiency at 
the one-step diaphragm is calculated from (2) equation. 

{l-(100/50) x [ (50/100)-0.41] } x 100 = 82 (%). 
The image plane exposure light amount at the 90% image height 
is equal to -0.28EV with respect to that at the center. 
[0027] <In the case of + 2AV> At the two-step diaphragm, the 
aperture area is equal to 25% of that at the full-open diaphragm, 
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and the aperture efficiency at the full-open diaphragm is equal 
to 41%. Therefore, the aperture efficiency at the two-step 
diaphragm is equal to 100% because it never exceeds 100%. The 
image plane exposure light amount at the 90% image height is 
substantially equal to that at the center, and thus the 
difference from the center is substantially equal to 0%. 
Accordingly, at the full-open state, the aperture efficiency 
is equal to 41%, and the under amount of the 90% image height 
with respect to the center is equal to 1.29EV. At the one-step 
diaphragm (+1AV) , the aperture efficiency is equal to 82% of 
the aperture area, and the under amount of the 90% image height 
with respect to the center is equal to 0.28EV. At the two-step 
diaphragm (+2AV) or more, the aperture efficiency is equal to 
100% of the aperture area, and the under amount at the 90% image 
height with respect to the center is equal to 0EV. 
[0028] That is, if the filter control is carried out so that 
the light amount is restricted by inserting the filter 
corresponding to 1.29EV with respect to the center portion of 
the image circle at the full-open diaphragm and inserting the 
filter corresponding to 0.28EV with respect to the center 
portion at the one-step diaphragm, and no filter is inserted 
at a two-step diaphragm or more , the reduction of the peripheral 
light amount can be restricted to only a reduction in the 
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peripheral light amount based on the cos 4 0 rule. Even when the 
reduction of the peripheral light amount is most remarkable, 
the difference in brightness between the center and the 
periphery can be restricted to about 0.74EV in the case of a 
lens of f = 28mm approximately. Furthermore, with the above 
control operation, when the diaphragm is narrowed down to more 
than +2AV at which the aperture efficiency is equal to 100% 
(or more) , the filter is not actuated, and thus there is no 
loss of light amount. 

[0029] The present invention based on the above principle will 
be described above on the basis of embodiments . A light amount 
adjusting device for a camera according to the present 
invention will be described in detail on the basis of an 
embodiment with reference to the drawings. Fig. 1 is a diagram 
showing the construction of the light amount adjusting device 
for a camera according to a first embodiment of the present 
invention. The light amount adjusting device for a camera as 
shown in Fig. 1 is equipped with a correction filter 1, a 
diaphragm 2, a diaphragm switching lever 3, a photometry 
portion 3, a shutter 5 and a program controller 6. 
[003 0] Fig. 1 shows a photographing lens system 7 of the camera 
which is. associated with the light amount adjusting device, 
and a film 8. A correction filter 1 is a density-controllable 
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ND filter such as a liquid crystal dot filter having a neutral 
density. In this case, the correction filter 1 is subjected 
to density control which is different among a first portion 
la as a first area locating from the center of an image circle 
to about a 10% image height, a second portion lb as a second 
area locating from the center of an image circle at the outside 
of the first portion to about a 50% image height, and a third 
portion lc as a third area located at the outside of the second 
portion lb. 

[0031] That is, the correction filter 1 has a higher density 
as the position approaches the center portion in principle. 
The third portion lc is substantially transparent at all times, 
the second portion lb is controlled to an intermediate density 
between the third portion lc and the first portion la, and the 
first portion la is controlled to a higher density than the 
second portion lb. For example, under a first control state, 
the first and second portions la and lb are set to the density 
corresponding to -1.29EV to restrict the light amount at the 
area locating from the center of the image circle to about a 
50% image height. 

[0032] Under a second control state, only the first portion 
la is set to the density corresponding to -0.28EV to restrict 
the light amount at the area locating from the center of the 
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image circle to about a 10% image height. The second portion 
lb is controlled so that the light amount correction is set 
to zero like the. third portion, and thus it is controlled to 
be substantially transparent. Under a third control state, 
the whole light amount correction of the correction filter 1 
is set to zero, and it is controlled to be substantially 
transparent. A diaphragm 2 has a diaphragm blade or the like, 
and narrows down the image circle of the photographing lens 
system 7 . The diaphragm switching lever 3 is coupled to the 
operating portion of the diaphragm 2 so as to project from the 
diaphragm 2, and the diaphragm value of the diaphragm 2 is 
controlled by rotating the diaphragm switching lever 3 . 
[0033] The photometry portion 4 as photometry means measures 
the light amount of an object, and supplies the photometry 
result to the program controller 6 to control the diaphragm 
value, the shutter speed, etc. The opening/closing operation 
of the shutter 5 is carried out on the basis of the set shutter 
speed to control the exposure time of the film 8. The program 
controller 6 calculates a proper diaphragm value and shutter 
speed on the basis of the photometry result of the object 
achieved by the photometry portion 4, and actuates the 
diaphragm 2 through the diaphragm switching lever 3 so that 
the diaphragm is set to a desired diaphragm value . In addition, 
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the program controller 6 actuates the shutter 5 for a desired 
time to carry out a photographing at a proper exposure light 
amount . 

[0034] Next, detailed operations while photographing will be 
described with reference to Figs. 3, 4 and 5. Figs. 3 to 5 
shows the correction filter 1, the diaphragm 2 and the diaphragm 
switching lever 3 shown in Fig. 1, and also shows a filter 
controller 9 as filter control means and a diaphragm control 
ring 10 as diaphragm control means which are equipped in 
association with the correction filter 1, the diaphragm 2 and 
the diaphragm switching lever 3. 

[0035] The filter controller 9 carries out the density control 
on the correction filter 1 interlockingly with the control of 
the diaphragm 2. The diaphragm control ring 10 is rotated by 
the program controller 6, and operates the diaphragm switching 
lever 3 to control the diaphragm value. Accordingly, during 
the photographing, the illuminance of an object is measured 
by the photometry portion 4, and the program controller 6 
selects the values of the shutter speed TV and the diaphragm 
value AV to control the diaphragm control ring 10 and the 
shutter 5 (this is well known and thus a detailed description 
thereof is omitted to make understanding of the present 
invention simple) . 
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[0036] In this case, the correction filter 1 is disposed in 
the vicinity of the diaphragm 2. When the diaphragm is fully- 
opened at photographing time as a photometry result of the 
photometry portion 4, the correction filter 1 is set to the 
first control state described above, that is, the first and 
second portions la and lb are set to the density corresponding 
to -1.29EV so as to meet the full-open diaphragm by the filter 
controller 9 interlocked with the diaphragm control of the 
diaphragm switching lever 3 as shown in Fig. 3, thereby 
restricting the light amount at the portion locating from the 
center of the image circle to about a 50% image height. 
[0037] 

When the photometry result of the photometry portion 4 
indicates +1AV (one-step diaphragm) at the photographing time, 
as shown in Fig. 4, the correction filter 1 is set to the second 
control state described above, that is, the first portion la 
is set to the density corresponding to -0.28EV so as to meet 
+ 1AV by the filter controller 9 interlocked with the diaphragm 
control to thereby restrict the light amount at the portion 
locating from the center of the image circle to about a 10% 
image height, and the light amount correction on the second 
portion lb is set to zero like the third portion lc so that 
the second portion lb is controlled to be substantially 
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transparent . 

[0038] When the photometry result of the photometry portion 
4 indicates +2AV (two-step diaphragm) or more at the 
photographing time, the aperture efficiency is equal to 100%. 
Therefore, as shown in Fig. 5, the correction filter 1 is set 
to the third control state described above, that is, the light 
amount correction of the whole (la, lb, lc) of the correction 
filter 1 is set to zero so as to meet +2AV by the filter 
controller 9 interlocked with the diaphragm control so that 
the correction filter 1 is controlled to be substantially 
transparent . 

[0039] The main object of the present invention is to make the 
difference in density between the center and periphery of a 
pickup photograph as inconspicuous as possible when the picture 
is viewed, and also prevent the loss of the amount of light 
reaching the film face, that is, the image plane exposure amount 
as much as possible. As described above, the image plane 
exposure amount at the 90% image height for f=28mm full-open 
is equal to only 2 5% if it is assumed that that at the center 
is equal to 100%. This reduction can be held to only the light 
amount reduction based on the cos 4 9 rule, and thus the image 
plane exposure amount can be increased to 60%. at the maximum. 

[0040] According to the above construction, in a camera having 
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automatic diaphragm control and program AE (automatic 
exposure: automatic exposure control) functions, the 
correction filter 1 is used to relatively increase the 
peripheral light amount, and the loss of the image plane 
exposure amount as a whole can be prevented as much as possible 
by making the correction filter 1 correspond with only the 
portion having no restriction of light flux based on the 
aperture efficiency (aperture eclipse) . Accordingly, as 
described above, at the diaphragm at which the light amount 
is reduced, the aperture efficiency is equal to 100%. 
Therefore, the correction filter 1 is not actuated, and the 
shutter speed may not be delayed. Therefore, this embodiment 
also exhibits an effect to prevent handshake, photographing 
of a dark (low brightness) object and blurring of a moving 
object . 

[0041] In the foregoing description, the light amount 
adjustment is carried out for a camera having the automatic 
diaphragm control and program AE (automatic exposure: 
automatic exposure control) functions. However, an effective 
light amount adjustment can be substantially likewise carried 
out for such a type of camera where the exposure control 
operation is manually operated by a user. This is a second 
embodiment of the present invention, and Fig. 6 shows the 
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construction of a light amount adjusting device for a camera 
according to the second embodiment. 

[0042] In the light amount adjusting device for a camera shown 
in Fig. 6, the same portions as Fig. 1 are represented by the 
same reference numerals. The light amount adjusting device 
for a camera shown in Fig . 6 is equipped with a correction filter 
1, a diaphragm 2, a diaphragm switching lever 3 and a shutter 
5. The photographing lens system 7 of the camera associated 
with the light amount adjusting device and the film 8 are also 
shown in Fig. 6. That is, the light amount adjusting device 
shown in Fig. 6 is achieved by removing the photometry portion 
4 and the program controller 6 from the construction of Fig. 
1. 

[0043] The correction filter 1 is a density-controllable ND 
filter. In this case, the correction filter 1 is subjected to 
density control which is different among a first portion la 
locating from the center of an image circle to about a 10% image 
height, a second portion lb locating from the center of an image 
circle at the outside of the first portion to about a 50% image 
height, and a third portion lc at the outside of the second 
portion lb. 

[0044] That is, under a first control state, the first and 
second portions la and lb are set to the density corresponding 
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to -1.29EV to restrict the light amount at the portion from 
the center of the image circle corresponding to about a 50% 
image height. Under a second control state, only the first 
portion la is set to the density corresponding to -0.28EV to 
restrict the light amount at the portion from the center of 
the image circle corresponding to about a 10% image height. 
The second portion lb is controlled to be substantially 
transparent by setting the light amount correction to zero like 
the third portion . Under a third control state, the correction 
filter 1 is controlled to be substantially transparent by 
setting the light, amount correction of the whole correction 
filter 1 to zero. 

[0045] The diaphragm 2 narrows down the image circle of the 
photographing lens system 7 . The diaphragm switching lever 
3 is coupled to the working portion of the diaphragm 2 so as 
to project from the diaphragm 2, and the diaphragm value of 
the diaphragm 2 is controlled by manually rotatable-operation 
the diaphragm switching lever 3 . The opening/closing 
operation of the shutter 5 is carried out on the basis of the 
set shutter speed, and the exposure time of the film 8 is 
controlled. The user judges proper diaphragm value and 
shutter speed in accordance with the brightness of the object, 
and sets the diaphragm 2 to a desired diaphragm value through 
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the diaphragm switching lever 3 by manual operation. In 
addition, the shutter 5 is set to actuate at a desired speed 
by manual setting or automatic setting, and photographing is 
carried out at a proper exposure amount. 

[0046] Next, detailed operations of the photographing will be 
described with reference to Figs. 7, 8 and 9. In Figs. 7 to 
9, the filter controller 9 which is equipped in association 
with the correction filter 1, the diaphragm 2 and the diaphragm 
switching lever 3 is shown in addition to the correction filter 
1, the diaphragm 2 and the diaphragm switching lever 3 shown 
in Fig. 6. This construction is a system based on manual 
operation, and thus the diaphragm control ring 10 for automatic 
diaphragm control shown in Figs. 3 through 5 does not exist. 
[0047] The filter controller 9 carries out the density control 
on the correction filter 1 interlockingly with the control of 
the diaphragm 2 . Consequently, at the photographing time, the 
diaphragm switching lever 3 is first set to a desired diaphragm 
value by a user' s diaphragm adjusting operation, and a desired 
shutter speed is set by a user's shutter speed setting 
operation. 

[0048] When the user sets the diaphragm value to a full-open 
diaphragm value, the correction filter 1 is set to the first 
control state described above, that is, the first and second 
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portions la and lb are set to the density corresponding to 
-1.29EV so as to meet the full-open diagram by the filter 
controller 9 interlocked with the diaphragm control of the 
diaphragm switching lever 3 as shown in Fig. 7, thereby 
restricting the light amount at the portion from the center 
of the image circle corresponding to about a 50% image height. 
[0049] Furthermore, when the user sets the diaphragm value to 
+ 1AV (one-step diaphragm) , the correction filter 1 is set to 
the second control state described above, that is, the first 
portion la is set to the density corresponding to -0.2 8EV so 
as to meet + 1AV by the filter controller 9 interlocked with 
the diaphragm control as shown in Fig. 8, thereby restricting 
the light amount of the first portion la locating from the 
center of the image circle to about a 10% image height. The 
second portion lb is controlled to be substantially transparent 
by setting the light amount correction to zero like the third 
portion. 

[0050] Furthermore, when the user sets the diaphragm value to 
+ 2AV (two-step diaphragm) or more, the aperture efficiency is 
equal to 100%. Therefore, as shown in Fig. 9, the correction 
filter 1 is set to the third control state described above, 
that is, the light amount correction of the whole (la, lb, lc) 
of the correction filter 1 is set to zero so as to meet +2AV 
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by the filter controller 9 interlocked with the diaphragm 
control, thereby making the correction filter (so that the 
correction filter 1 is controlled to be) substantially 
transparent . 

[0051] According to the construction described above, in a 
camera whose diaphragm value and shutter speed are set through 
manual operation by a user, the correction. filter 1 is also 
used to increase the peripheral light amount, and the 
correction filter 1 is associated with only the portion at which 
there is no restriction of light flux due to the aperture 
efficiency (aperture eclipse) , whereby the loss of the image 
plane exposure amount as a whole can be prevented as much as 
possible. Accordingly, as described above, at the diaphragm 
value at which the light amount is reduced, the aperture 
efficiency is equal to 100%. Therefore, it is not required 
to actuate the correction filter 1 and delay the shutter speed. 
Therefore, this embodiment exhibits the effect of preventing 
hand shake, photographing a dark (low brightness) object and 
blurring of a moving object. 

[0052] Fig. 10 shows the construction of the main portion of 
the light amount adjusting device for a camera according to 
the third embodiment of the present invention. In the 
construction of Fig. 10, a change-over switch 11 is inserted 
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between the filter controller 9 and the correction filter 1 
in addition to the correction filter 1, the diaphragm 2, the 
diaphragm switching lever 3, the filter controller 9 and the 
diaphragm control ring 10. The change-over switch 11 is set 
like Figs . 1 to 5 under an ON-state. By setting the change-over 
switch 11 to OFF, the correction filter 1 is forcedly separated 
from the filter controller 9 irrespective of the control state 
of the filter controller 9, and set to the third state, that 
is, the substantially transparent state. 

[0053] With the above operation, all control of the present 
invention in the construction of Figs. 1 through 5 when 
automatic exposure control is carried out is invalidated, and 
photographing is carried out while the peripheral light amount 
is reduced, and there occurs no light amount cut by the filter. 
This construction can be adapted to a case where the loss of 
the light amount is required to be suppressed as much as 
possible such as in a case where photographing is carried out 
using a high-speed shutter like dynamic photographing, 
photographing of an object in twilight or photographing of an 
object at night or under low illumination in a room with an 
automatic exposure control type camera to which the present 
invention is applied. 

[0054] Fig. 11 shows the construction of the main part of a 
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light amount adjusting device for a camera according to a fourth 
embodiment of the present invention. In the construction shown 
in Fig. 11, the change-over switch 11 is inserted between the 
filter controller 9 and the correction filter 1 in addition 
to the correction filter 1, the diaphragm 2, the diaphragm 
switching lever 3 and the filter controller 9 shown in Fig. 
7. The change-over switch 11 is set like the case of Figs. 
6 through 9 under an ON-state. However, by setting the 
change-over switch 11 to OFF, the correction filter 1 is 
forcedly separated from the filter controller 9 irrespective 
of the control state of the filter controller 9, and set to 
the third controller, that is, to the substantially transparent 
state . 

[0055] With the above operation, all control of the present 
invention in the construction shown in Figs . 6 to 9 in the case 
of manual operation is invalidated. Accordingly, the 
photographing can be carried out while the peripheral light 
amount is reduced, but there occurs no light amount cut by the 
filter. This construction can be adapted to a case where the 
loss of the light amount is required to be suppressed as much 
as possible such as in a case where photographing is carried 
out using a high-speed shutter like dynamic photographing, 
photographing of an object in twilight or photographing of an 
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object at night or under low illumination in a room with a manual 
operating type camera to which the prevent invention is applied. 
The change-over switch 11 in the construction of Figs. 10 and 
11 may be installed in the filter controller 9. 
[0056] Fig. 12 is a diagram showing the construction of a light 
amount adjusting device for a camera according to a fifth 
embodiment of the present invention. The . light amount 
adjusting device for a camera shown in Fig. 12 is equipped with 
a correction filter 1, a diaphragm 2, a diaphragm switching 
lever 3, a photometry portion 4, a shutter 5 and a program 
controller 12. Fig. 12 also shows a photographing lens system 
7 of the camera associated with the light amount adjusting 
device, and a film 8. The construction shown in Fig. 12 is 
different from that of Fig. 1 in the function of the program 
controller 12, while it is the same as Fig. 1 in other 
constructions. In the foregoing description, detailed 
operation is not described. 

[0057] The program controller 12 calculates a proper diaphragm 
value and shutter speed on the basis of the photometry result 
of an object which is achieved by the photometry portion 4, 
and actuates the diaphragm 2 through the diaphragm switching 
lever 3 so that the diaphragm is set to a desired diaphragm 
value. In addition, the program controller 12 actuates the 
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shutter 5 for a desired time, and carries out photographing 
at a proper exposure amount. At this time, the program 
controller 12 stores the exposure magnification number 
corresponding to the diaphragm value as a part of the program 
control condition in a memory on the basis of the design 
condition of the photographing lens system 7 and the 
transmittance and area of the correction filter 1 in advance. 
[0058] Accordingly, when the exposure condition such as TV and 
AV, etc., determined on the basis of the photometry result 
satisfies the condition under which the light amount 
restriction by the correction filter 1 is carried out, the 
control is carried out so that the light amount loss by the 
light amount restriction of the correction filter 1 is 
compensated by the shutter speed. With such a construction, 
the effect of the correction by the correction filter 1 is 
corrected, and the optimum exposure control can be performed 
at all times. 

[0059] Also, although unillustrated, the above embodiment may 
be modified so that in a camera which is equipped with a 
photometry portion that carries out so-called diaphragm 
priority type automatic exposure control, the diaphragm value 
is set by manual operation, and light beams transmitted through 
the correction filter 1 are directly measured, and the shutter 
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is controlled on the basis of the photometry result. 
Furthermore, a correction filter 13 as shown in Fig. 13 may- 
be used in place of the correction filter 1. 
[0060] The correction filter 13 shown in Fig. 13 is designed 
so that the filter is concentrically divided and the density 
control can be carried out while the density is high only in 
the vicinity of the center. A stripe-shaped liquid crystal 
filter is used. The pitch of the stripe is made different 
between a first portion 13a at the center (corresponding to 
the 10% image height) and a second portion 13a at the outer 
periphery thereof (corresponding to the 50% image height) , and 
the density of the first portion 13a at the center is set to 
be higher than the density of the second portion 13b at the 
outer periphery of the first portion 13a, thereby controlling 
the density of each portion. The third portion 13c at the 
outermost periphery is made transparent as in the case of Fig. 
2, As a matter of course the density of the correction filter 
may be divided in further multiple stages, and the density may 
be set to exhibit a continuous gradation. 
[0061] 

[Effect of the Invention] As described above, according to the 
present invention, there can be provided a light amount 
adjusting device for a camera in which a correction filter for 
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variably controlling the density acting in the vicinity of the 
center portion of the image circle is equipped, and the 
correction filter is controlled so as to correct the reduction 
in the peripheral light amount due to a reduction in the 
aperture efficiency in the vicinity of the full-open diaphragm 
interlockingly with the diaphragm value of the photographing 
lens system, whereby the reduction of the peripheral light 
amount can be prevented while focusing attention on the 
relationship between the aperture efficiency and the diaphragm 
value to reduce the difference in illuminance between the 
center portion and peripheral portion of a photograph, so that 
a natural -looking and attractive photograph can be achieved. 
[0062] According to the construction described above, the 
correction filter is used in the camera to increase the 
peripheral light amount . By associating the correction filter 
with the portion having no restriction of light flux by the 
aperture efficiency, the loss of the image plane exposure 
amount as a whole can be prevented as much as possible. 
Accordingly, at the diaphragm value at which the light amount 
is reduced, the aperture efficiency is equal to 100%, so that 
it is unnecessary to actuate the correction filter and delay 
the shutter speed. Therefore, the effect is exhibited in 
prevention of hand shake, photographing of a dark object and 
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blurring of a moving object. 
[BRIEF DESCRIPTION OF THE DRAWINGS] 

[Fig. 1] is a side view showing the construction of a light 
amount adjusting device for a camera according to a first 
embodiment of the present invention. 

[Fig. 2] is a schematic diagram showing the construction of 
a correction filter used in the construction of Fig. 1. 
[Fig. 3] is a schematic diagram showing a first control state 
and a diaphragm (full-open diaphragm) state of the correction 
filter 1 of the construction of Fig. 1. 

[Fig. 4] is a schematic diagram showing a second control state 
and a diaphragm ( + 1AV diaphragm) state of the correction filter 
of the construction of Fig. 1. 

[Fig. 5] is a schematic diagram showing a third control state 
and a diaphragm (+2AV diaphragm) state of the correction filter 
of the construction of Fig. 1. 

[Fig. 6] is a side view showing the construction of a light 
amount adjusting device for a camera according to a second 
embodiment of the present invention. 

[Fig. 7] is a schematic diagram showing a first control state 
and a diaphragm (full-open diaphragm) state of the correction 
filter of the construction of Fig. 6. 

[Fig. 8] is a schematic diagram showing a second control state 
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and a diaphragm ( + 1AV diaphragm) state of the correction filter 
of the construction of Fig. 6. 

[Fig. 9] is a schematic diagram showing a third control state 
and a diaphragm (+2AV diaphragm) state of the correction filter 
of the construction of Fig. 6. 

[Fig. 10] is a schematic diagram showing the construction of 
a light amount adjusting device for a camera according to a 
third embodiment of the present invention. 

{Fig. 11} is a schematic diagram showing the construction of 
a light amount adjusting device for a camera according to a 
fourth embodiment of the present invention. 

[Fig. 12] is a side view showing schematically the construction 
of a light amount adjusting device according to a fifth 
embodiment of the present invention. 

[Fig. 13] is a schematic diagram showing another construction 
example of the correction filter used in the present invention. 
[Description of Symbols] 
1, 13 correction filter 

2 diaphragm 

3 diaphragm switching lever 

4 photometry portion 

5 shutter 

6, 12 program controller 
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photographing lens system 
film 

filter controller 
diaphragm control ring 
change-over switch 
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